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frame	 is	 at	 the	 forefront	 of	 cost	minimization.	The	 recognized	 advantages	of	 prefabrication	
can	 prove	 that	 this	method	 of	 constructing	 single-family	 homes,	with	 a	 positive	 impact	 on	
temperature	and	humidity,	may	become	an	alternative	to	existing	technologies.		
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S t r e s z c z e n i e	
Prezentowany	w	artykule	system	budownictwa	prefabrykowanego	może	być	odpowiedzią	na	
rosnące	zapotrzebowanie	na	tańsze	i	energooszczędne	budynki.	Przeprowadzona	analiza	kosz-














Many	 Polish	 publications	 refer	 to	 aspects	 of	 passive	 construction	 [1,	 3–6],	 however,	
despite	 intense	promotion,	numerous	 subsidies,	grants	and	assistance	 in	design,	 relatively	
few	people	decide	to	build	their	houses	in	a	passive	standard.	Multiple	problems,	the	level	
of	 complexity	 and	 the	 cost	 of	 construction	 increased	by	 approximately	15–20%	does	not	
convince	 potential	 investors,	 even	 if	 the	 building	will	 use	minimal	 amounts	 of	 energy	 to	
function	during	the	next	20	years	[7].
It	 is	 for	 those	 reasons	 that	 the	 search	 for	 solutions	 to	 allow	 for	 reduced	 construction	




factory	 and	 their	 subsequent	 transport	 and	 assembly	 at	 the	 building	 site.	 The	 greatest	
developments	in	prefabrication	took	place	in	Poland	in	the	60s	and	70s	of	the	last	century	
[10].	What	 was	 valued	 then	was	minimalism,	 high	 functionality	 of	 the	 building	 and	 the	






3. Prefabrication technology based on heavy timber frame [9, 10]
The	 basis	 of	 this	 prefabrication	 are	 wooden	 beams	 glued	 together	 longitudinally	 or	
transversely.	The	 completed	wooden	 frame	 is	 boosted	 from	 inside	with	OSB	 panels	 and	
then	filled	up	with	hard	and	heavy	mineral	wool.	The	total	thickness	of	insulation	amounts	
to	16	 cm,	 as	beams	of	 this	 thickness	 are	used	 for	prefabrication.	Having	filled	 the	 frame	
up	with	mineral	wool,	the	structure	is	closed	by	another	OSB	panel.	The	outer	side	of	the	









which	fit	 the	washers	 placed	 on	wall	 elements.	Additionally,	 a	 separation	 layer	 is	 placed	
under	the	walls	to	prevent	contact	between	wood	and	concrete.	Subsequently,	ceilings	have	


















vertical	partition	with	other	solutions.	For	 this	purpose,	various	construction	 layers	of	 the	
wall	and	thermal	insulation	layers	were	used.	The	following	materials	were	utilized:
•  for	the	constructional	layer:	prefabricated timber	frame	and	aerated	concrete,	slag	con-
crete,	silicate,	ceramic,	
•  for	thermal	insulation	layer:	polystyrene	and	mineral	wool.	For	insulation	with	mineral	
wool	vapour-proof	membrane	had	 to	be	added	 to	ensure	appropriate	 insulation	by	 the	
material.
120
To	 make	 cost	 comparison	 for	 1	 m2	 of	 a	 wall	 possible,	 it	 was	 necessary	 to	 set	 such	
thickness	 of	 the	 insulation	 layer	 that	 the	 partition	 received	 an	 appropriate	U	 coefficient.	
Three	various	values	of	the	coefficient	for	the	partitions	were	studied:	U	=	0.1;	U	=	0.15;	 
U	 =	 0.3	 [W/m^2*K].	 To	 determine	 thermal	 insulation	 layer	 thickness,	 the	 formula	 for	 
RT	–	total	thermal	resistance	according	to	PN-EN	ISO	6946:	2008	“Building	components	and	
building	 elements	–	Thermal	 resistance	 and	 thermal	 transmittance	–	Calculation	method”	
is	 used.	 The	 necessary	 technical	 parameters	 of	 materials	 have	 been	 adopted	 from	 the	
manufacturer’s	Technical	Cards.
The	calculated	 thickness	of	a	 thermal	 insulation	 layer	necessary	 for	 the	constructional	
material	to	provide	the	appropriate	U	coefficient	is	presented	in	Table	1.
T a b l e 	 1
























Polistyrene 0.13 0.26 0.41 0.41 0.39 0.40
Mineral	wool	 0.12 0.24 0.39 0.39 0.37 0.38
The	thickness	of	thermal	insulation	[m]	necessary	to	provide	U	=	0.15	[W/m^2*K]
Polistyrene 0.00 0.11 0.27 0.26 0.24 0.25
Mineral	wool 0.00 0.10 0.25 0.25 0.23 0.24
The	thickness	of	thermal	insulation	[m]	necessary	to	provide	U	=	0.30	[W/m^2*K]
Polistyrene	 0.00 0.00 0.12 0.12 0.09 0.11












The	standards	of	material	consumption,	 labour	and	equipment	are	 in	accordance	with	 the	
books	on	standard	expenditures:	KNR,	KNNR,	KNNR.




Table	 2	 summarizes	 the	 costs	 of	 constructing	 a	 1	 m2	 wall	 for	 the	 variants	 adopted	
previously.	
T a b l e 	 2

























Polistyrene 193.74 208.98 280.37 273.35 292.86 253.57
Mineral	wool	 225.10 300.07 449.68 441.05 449.04 415.80
Costs	[PLN]	of	a	1	m2	wall	with	the	U	=	0.15	[W/m^2*K]
Polistyrene	 155.07 175.38 198.54 192.52 219.14 173.11
Mineral	wool	 155.07 239.22 301.49 294.67 315.52 275.52
Costs	[PLN]	of	a	1	m2	wall	with	the	U	=	0.30	[W/m^2*K]
Polistyrene	 155.07 96.66 108.32 102.29 128.91 85.88
Mineral	wool	 155.07 96.66 138.09 131.26 152.11 112.11
*	prefabricated	wall	element	presented	in	chap.	2.1.	includes	16	cm	thermal	insulation	(mineral	wool).	
Source:	own	study

















The	 other	 advantages	 of	 the	 prefabricated	 heavy	 timber	 frame	 system	 are:	 short	
construction	 time	resulting	from	utilizing	ready-made	prefabricated	elements	and	high	air	
tightness	of	 the	building	achieved	by	 the	vapour-proof	membrane	 in	every	partition,	end-
joined	and	glued	with	a	binder.
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